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(Prof. Franklin then exhibited and briefly described the
model.)
The meeting then adjourned.

A NOTE ON LINE INSULATION FOR HIGH VOLTAGE.
[COMMUNICATED BY M. H. GERRY, JR.]

The maximum practicable limit of pressure on transmission
lines has been frequently stated as fixed at a certain voltage, but
this limit has as frequently been extended, with good results.
At the present time, no considerable difficulty should be experi-
enced with 100,000 volts, and there is no good reason to fix the
limit at that figure.
The problems of insulation are becoming better understood, but

there is still much to learn. The capacity and the surface effects
of line insulators have received but little attention from engineers
and many of the failures are due to this fact. The form of the
insulator and the material have not, in general, received the
proper treatment. A desirable insulator for high-tension is not
merely a piece of glass or porcelain arranged to shed rain, and of
sufficient thickness to resist puncture.
The materials for construction of insulators are not so limited

as assumed in the past. Glass and porcelain have been used
almost exclusively, but from the experiments of the writer the
material of greatest promise for high-tension insulators is pre-
pared paper. Organic material, such as paper, has great advan-
tage and is well suited for this purpose. Compound insulators
in which the petticoats and water-slheds are made of metal, and
the core of glass, porcelain, paper or other insulating material, are
also feasible.

For moderate tensions, up to perhaps 30,000 volts, insulators
having metal tops and outer petticoats are not only perfectly
feasible, but are very desirable, and can be made very strong and
practically indestructible, and much superior to the common
glass or porcelain types now in use. For hiigh voltages, the entire
insulator can be made of prepared paper, or of a combination of
paper with glass, porcelain or other insulating materials. Insu-
lators on these lines may be designed for almost any desired
pressure obtainable with commercial transformers, provided that
all the conditions are properly understood in advance.
The writer has tested and experimented with nearly every

type of insulator manufactured and with many special forms and
constructions, and his conclusions, as stated above, are based on
this experience, coupled with that gained from the practical
operation of the lighest voltage transmission in commercial
service to-day.

[COMMUNICATION AFTER ADJOURNMENT BY WV. N. SMITH.]
An important matter that has not been touched upon in this

discussion is the design of the pole-top pin, which, on a single
three-phase transmission line, is of equal importance with tne
cross-arm pins. As in other details of line construction a variety
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of methods has been followed, of which some are doubtless better
than others as regards their mechanical features. In the con-
struction that has come under my observation, either the top of
the pole has a hole bored vertically to receive a bolt or the shank
of a wooden pin, or else a so-called " ridge iron " has been lag-
bolted to the pole top, with the usual wood or porcelain fittings
for carrying the insulator. Sometimes an ordinary oak bracket
is framed into the top of the pole, the roof of which is shaped to
accommodate it.
Without entering into a discussion of the relative merits of

these or other methods, it seems to me that there is enough
difference between all the methods in vogue to warrant an
attempt at standardization. This subject would, therefore,
seem to be a proper one for the careful consideration of the
Committee on High-Tension Transmission.
[COMMUNICATION AFTER ADJOURNMENT BY J. R. ARMSTRONG.]

Relative to the discussion on " Insulator Pins for High-Tension
Transmission Lines," the iron pin seemed to be spoken of favor-
ably by a great many present, but to me this iron pin has one
great disadvantage (leaving the difference of coefficients of
expansion of glass and iron out of the question)-nearly every
pin has a burr on the end, due to the way in which the ordinary
pin is manufactured.
Now, there is a tendency to a continual discharge between the

line and this burr or sharp point on the other end of the pin.
This, after a time, cuts through the glazed finish of the insulator,
and consequently causes the breaking down of the insulator.

Also in the same discussion, one of the objections raised to the
use of wooden pins was that of the corroding at the ends and
sides.

I

I would just like to raise the question: if nitric acid is formed
as was suggested, could not some base be used, which would form
a neutral salt with nitric acid, the pin being treated in some way
with this base.
[COMMUNICATION AFTER ADJOURNMENT BY F. S. WOODWARD.]

During the discussion relative to the breaking down of insu-
lators and the burning of high-tension insulator pins, one possible
cause of the trouble was not stated. It may sometimes be due
to the method of fastening the tie-wire to the insulator. In
many cases I have known linemen in making what is known as
a pigtail tie, after the wire was finally twisted, to bend down the
end of this pigtail so that it came in contact with the surface of
the insulator at a point near the lower rim; the distance between
the edge of the rim on the insulator and the end of the tie, depend-
ing, of course, upon the tie's length. This would reduce the
amount of creepage surface between the pin and the tie-wire,
which partakes of the line potential. In this connection it might
be well to state that in some cases spun-yarn, thoroughly satu-
rated in tar or asphalt or in P. & B. paint, makes a good sub-
stitute for tie-wire, the coating practically protecting the spun-
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yarn against weather effects. It might not, however, be. service-
able upon a line under the conditions of voltage as described by
Mr. Buck, where the surface of the line wire and of the ties
showed signs of reaction due to the formation of nitric acid,
which would probably affect the vegetable fibre of the spjun yarn
in the manner indicated in the case of the thread of the insulator
pin. I regret that Mr. Buck did not state the size of the iron wire
used on their experimental 75,000 volt line. I recall the paper
published in the TRANSACTIONS on the " Dielectric Strength of Air,"
by Mr. Chas. P. Steinmetz, in which he gave an account of a
number of experiments on the sparking distance between sharp
points, between spheres of various sizes and cvlinders of various
sizes. The lower portions of the curves, as I recall, departed
more and more from the straight line effect as the voltage was
reduced and radius increased. It would be interesting, in this
connection, to follow out these experiments and see whether a
change in. the diameter of the wire (practically being a con-
tinuous cylinder) would stop sparking or brush discharge at the
desired voltage. For instance, if tlhe wire in Mr. Buck's experi-
ment was a No. 8 and the wire in the second experiment was a
No. 1 or a No. 2, if the increased radius would so modify the
curve that the brush discharge and the probable formation of
nitrogen would be prevented.
As a sequel to the discussion on pins and insulators, it would

be a very desirable thing to take up and standardize the cross-
arm to which these pins are attached. Also that the distance
between wires and the most desirable method of spacing same
should be outlined in the report of the Transmission Committee.

COMMUNICATION AFTER ADJOURNMENT BY HENRY FLOY.
Fearing tlhat the remarks of some of the speakers may have left

an erroneous impression as to the potential of telephone circuits
carried on the poles of high-tension transmission lines, I desire to
state that some measurements made by a Weston voltmeter
between the conductors of a telephone circuit placed five feet
below the conductors of a 25,000 volt overhead circuit and ground,
showed tlhe potential to be only from 140 to 160 volts. Similar
measurements on a telephone circuit three feet below a 10,000
volt line showed only about 95 volts to ground and, naturally,
no difference of potential between the telephone conductors. It
seems to me that the voltage of a telephone circuit given as
20,000 by Mr. Thomas cannot be such potential as would be indi-
cated by a voltmeter or such as would cause particular damage,
being, I assume, simply static potential.

Referring to the suggestions made as to signaling in case of
partial breakdown of the telephone system, it has occurred to me
that as a relay to the telephone circuit, a system of wireless
telegraphy could be installed without large expense, which might
advantageouslv be used in transmitting signals in case of trouble
with tlhe telephone circuit.


